Brief communications 105 the source of infection. 7, 8,12,13 In most of these cases, cats were described as being asymptomatic, but all had a history of capturing, killing, or eating wild rabbits. Workers in the health professions should be aware of this nidus of tularemia infection because of potential exposure of both pet animals and their owners.
Fatal Rhodococcus equi infection in an Angora goat
Scott D. Fitzgerald, R. D. Walker, Karen W. Parlor A l-year-old female Angora goat was purchased at a livestock auction and brought to a farm where it shared facilities with llamas, cattle, and other Angora goats. Approximately 1 month after its purchase, the goat began to exhibit signs of weight loss and weakness and subsequently died. A necropsy performed by the referring veterinarian revealed several hundred milliliters of a serosanguinous fluid in the pleural and peritoneal cavities. The lungs had anterior ventral consolidation with scattered pulmonary abscesses ranging in size from 0.5 to 4 cm in diameter. The liver appeared enlarged with similar abscesses disseminated throughout it. Based on the gross appearance, the initial diagnosis was bronchopneumonia and liver abscesses due to Corynebacterium ovis. Fresh and formalin-fixed tissues were submitted to the Animal Health Diagnostic Laboratory at Michigan State University for microbiologic and histopathologic evaluation.
Tissues submitted for microbiologic evaluation consisted of portions of the lung and liver. Swabs taken from the abscesses within the lung and liver were used to inoculate an enriched blood agar (EBA) (tryptic soy agar base a supplemented with 5% defibrinated sheep blood, b 1% horse serum, c and 1% yeast extract d ) plate, an EBA plate supplemented with 1% hemin e and 1% vitamin K, e 2 phenyl ethanol agar c (PEA) plates supplemented with 5% sheep blood, and a MacConkey agar a (MAC) plate. Specimens were also cultured in thioglycollate a supplemented with 1% hemin and 1% vitamin IS. The EBA plate and 1 PEA plate were incubated at 35-37 C in a 5% CO, environment. The CDC plate and 1 PEA plate were incubated in an anaerobic chamber f in an environment of 10% C0 2 , 10% H 2 , and 80% N 2 at 35 C, and the MAC plate and thioglycolate were incubated aerobically at 35-37 C. From the lung, there were > 100 colony-forming units of 3 different colony types on the EBA plate, 1 colony type on the PEA plate, and no growth on the MAC plate after 24 hours incubation. There was no growth on the plates incubated anaerobically. Two of the isolates that grew aerobically were identified as a-hemolytic Streptococcus. The third isolate was identified as Rhodococcus equi. Identification was based on colony morphology (pink colonies with copious amounts of mucoid material), cellular morphology (gram- positive rods), and biochemical profile using a Rapid CO-RYNE g strip.
The liver culture yielded a single colony type, which grew on the EBA plate only. The colonial and cellular morphology and the biochemical profile of the liver isolate was consistent with that of the lung isolate that was identified as R. equi.
Submitted fixed tissues included lung, liver, brain, heart, kidney, and skeletal muscle. Histologic examination of routinely processed lung and liver revealed abscesses characterized by central caseous areas of cellular debris and degenerate leukocytes and encapsulated by fibrous connective tissue (Fig.  1 ). Surrounding the abscesses in the liver were numerous macrophages and/or Kupffer cells with foamy distended cytoplasm. Special stains, including Giemsa stain, Warthin-Starry silver stain, Twort's Gram stain, and Gömöri's methenamine silver stain, demonstrated numerous intracytoplasmic bacilli approximately 1 x 2 µm (Fig. 2) . These organisms were gram positive with the Twort's stain and were acid-fast negative using the Fite-Faraco staining technique. The gross and microscopic lesions, which included intracytoplasmic bacteria, resembled gross and histopathologic lesions reported in foals with pneumonia caused by R. equi. 1.5 No morphologic lesions were seen in sections of brain, heart, kidney, and skeletal muscle.
The most frequent isolation of R. equi is from pneumonic lungs in foals and lymphadenitis in pigs. However, R. equi has also been reported as a cause of disease in cattle, sheep, cats, reptiles, and humans. 1 There are few reports on the isolation of R. equi from pulmonary lesions or liver abscesses in goats. In 1 report, R. equi was isolated from the liver and spleen of a goat in the USA. 6 A second report described the isolation of R. equi from a goat in India, and a third report included isolates from a variety of tissues obtained from 3 goats in Australia. 1, 4 The sporadic occurrence of this disease outside horses and pigs might suggest a limited distribution of the organism; however, recent surveys have demonstrated the presence of R. equi in feces from birds and a wide variety of domestic mammals and from the soil. 2, 3 Rhodococcus equi may be a soil organism that is able to survive and multiply within the excreted feces of grazing animals. 2 If R. equi is a soil-related organism rather than an animal-related organism, then the greater frequency of occurrence in horses and pigs may represent a greater host susceptibility. Experimental challenge of various domestic species with R. equi has demonstrated the foal's greater susceptibility to suppurative pneumonia. 7 Stress or previous infectious diseases may have predis- Figure 2 . Photomicrograph of the same liver as in Fig. 1 . Macrophages contain large numbers of intracytoplasmic bacilli (arrows).
Giemsa.
posed the Angora goat to the development of rhodococcal pneumonia, given the infrequency of this disease in the goat. It is unknown whether this goat became infected before or after its purchase, although the advanced state of the abscesses suggests the infection was acquired prior to arrival at its final destination. This disease may be more frequent than is presently recognized in ruminants. The gross lesions were thought to be compatible with C. ovis infection at the time of submission, and the diagnosis of R. equi would have been missed if bacterial isolation had not been attempted. Routine aerobic bacterial isolation tests should be performed on all ruminants submitted for diagnostic evaluation that exhibit pneumonia and abscessation of tissues to establish the true incidence of this disease.
centation, invagination of the allantochorion in twin pregnancy, and pathologic calcification of the allantochorion. 2, [6] [7] [8] [9] Other abnormalities reported only rarely have been multiple cysts on the allantoic surface and hyperplasia or dysplasia or tumors originating from the allantoic epithelium. [2] [3] [4] [5] There are no such reports in the human literature. 1 Here we describe the gross and microscopic pathologic changes in 8 cases of adenomatous hyperplasia of the equine allantois. Fresh placenta from 5 mares and portions of placenta fixed in neutral buffered 10% formalin from 3 mares were submitted for laboratory evaluation. In addition, 1 foal and fresh tissues from 2 foals were also submitted. Fresh placenta and tissues from the foals were cultured for aerobic bacteria. Placentas were also cultured for fungi. Portions of the placentas and tissues from the foals were fixed in neutral buffered 10% formalin, trimmed, embedded in paraffin, sectioned at 4-7 µm, and stained with hematoxylin and eosin. Special stains such as Gram's and periodic acid-Schiff were also performed in a few cases.
Breed, age, reproductive history, and state or country of origin of each mare are summarized in Table 1 . Two originated from Illinois, 2 from California, 1 each from Pennsylvania and Connecticut, and 1 each from Brazil and New Zealand.
